Miss Kitty sits., waving her tail. Miss thinks about her friend ^ Little Bear 




Miss Kittys thoughts turn to Love. Little Bear has a Valentine for Miss Kitty. 
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Any sufficiently advanced 
technology is indistinguishable 
from magic . — Arthur C. Clarke 
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Creative Commons License Deed 

Attribution-Share Alike 3.0 United States 

You are free: 

• to Share — to copy, distribute and transmit the work 

• to Remix — to adapt the work 



Under the following conditions: 

• Attribution — You must attribute the work in the manner specified by the 
author or licensor (but not in any way that suggests that they endorse you 
or your use of the work) . 

Attribute this work: 

What does "Attribute this work" mean? 

The author wishes to be attributed for re-use. 

• Share Alike — If you alter, transform, or build upon this work, you may 
distribute the resulting work only under the same, similar or a compatible 
license . 



With the understanding that: 

Waiver — Any of the above conditions can be waived if you get permission 
from the author. 

Other Rights — In no way are any of the following rights affected by the 
license: 

• Your fair dealing or fair use rights; 

• Apart from the remix rights granted under this license, the author's 
moral rights; 

• Rights other persons may have either in the work itself or in how the 
work is used, such as publicity or privacy rights. 

Notice — For any reuse or distribution, you must make clear to others the 
license terms of this work. The best way to do this is with a link to this 
web page: 

http: //creativecommons . org/licenses/by-sa/3 . 0/us/ 



© Suzie Creamcheeze 2009 
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To Miss Kitty 
With Love 
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Suzy Creamcheese , what's got into you? 
— Frank Zappa 
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This, is my personal 2D animation handbook 
which documents all the techniques I f ve 
learned about making an animated video 
with GNU/Linux, Free Open Source Software, 
and some traditional animation drawing 
tools . 

The Valentine f s Day Animation is a very 
simple 2D animation project that was 
completed in February 2 009, over a period 
of several days. While the animation 
itself is very simple, the process can be 
applied to any size project. 

A home-made animation studio consisting of 
an animation desk, pencils, pens, paper, a 
flatbed scanner, and an old computer 
loaded with GNU/Linux and Free Open Source 
Software was used to make the animation. 

The flatbed scanner and computer make it 
possible to do without a 35mm rostrum 
camera and film laboratory. 

Suzie Creamcheeze 
July 2009 
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Introduction 

What this book is. 

This is a technical handbook that documents making a 2D 
animation using commonly available hardware and Free Open 
Source Software. This handbook explains, in a step-by-step 
fashion, how to make a 2D animation MPEG video. It 
generally follows an animation production from start to 
uploading a finished animation video to a video-sharing 
service such as YouTube. The Valentine's Day Animation is 
used as a simple example. 

Who this book is for. 

This handbook is for anyone interested in making 2D 
animation on a limited budget. You should already be 
familiar with how to draw animation and use a computer 
loaded with GNU/Linux and Free Open Source Software. 

How to use this book. 

Simply follow the steps in the handbook, and apply them to 
any 2D animation project. 

What equipment is needed. 

An animation desk (or light box) fitted with a pegbar, 
pencils, erasers, ink pens, and punched paper, will be 
needed to draw the animation. 

A flatbed scanner, connected to an old computer loaded with 
GNU/Linux and Free Open Source Software will be needed to 
process the drawings into an animated video. 

An Internet connection is very handy for downloading 
software programs that aren f t installed on your computer. I 
used Ubuntu 9.04 GNU/Linux and the apt-get utility. 
Debian, Knoppix, Mepis, or any of the other full-featured 
GNU/Linux distributions should work as well. 
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The Animation Studio 

The Animation Desk. 

I had an old home-made drafting table that I converted to 
an animation desk by cutting a 16 h inch hole in the table 
top. Under the hole, I attached a board, and fastened a 
florescent light fixture to the board. The hole fits a 
home-made circular animation disk that has a rectangular 
hole cut into it, fitted with a piece of plexiglass. Three 
short wooden h inch diameter dowels were placed at the top 
of the plexiglass, to act as a pegbar, for registering the 
drawings. The animation disk rotates in the table top, to 
make drawing easier. My animation desk looks similar to 
this design: 



Portable Animation Desk 

(design by Jim MacCa u ley) 




[Hcrft standard OYwnotion due will fit 
& tele 16 3/4" la lib Iff lb L/l" givcl 
ih*. due a bit man. ream la- hin 
•rwttily but dhfluld be S i« . tm. 

JimT bf tunc the tote ■■ ctf* or jm&piNy 
and precise fy at pait Hble *o the dirt 
will not ttrfh when ywj turn It 



Q UPSETS 



add a m*v4 irna akrr^ r 
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The Animation Disk. 




Top View Side View 



An animation disk made from too circles cut 
from 3/8ths inch, 5-ply veneer plywood. The 
top circle is 18 inches in diameter. The bottom 
circle fits inside a 16-1/2 inch hole in the desk, 
and is 16-3/8 inch in diameter. The three pegs 
are 4-1/4 inch apart, on center, and are made 
from 1/4 inch dowels, Plexiglass is fit in the 
rectangle, Transparent packing tape holds it in 
place. A finger hole is used to rotate the disk. 
This disk uses 8-1/2x11 inch paper (10F). 
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The angle of the animation desk can be adjusted, and the 
animation disk can be rotated. 

A simple light box can be used instead of an animation 
desk. The animation desk is just a fancy light box. Plate 
glass can be used instead of Plexiglass . I just happened to 
have all the materials needed, so I didn f t have to buy 
anything . 
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Animation paper. 




3 -hole paper punch. 

$3 at the Thrift Shop. 




Pencils • 
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Erasers . 




Electric pencil sharpener (Optional). 

$1 at the Thrift Shop. 




Flat bed scanner. 

Canon CanoScan LiDE 35. 

$15 at the used-computer store. 
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Computer . 

1GHz AMD Athlon CPU. 512MB RAM. 80GB hard disk. Lite-On 
DVD-RW. Built in 2002. 

Software. 

Ubuntu 9.04 GNU/Linux. XSane for the flatbed scanner. The 
Gimp and ImageMagick utilities for image processing. 
Various GNU utilties and Free Open Source Software 

applications . 
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Pre-Production 

Idea. 

Everything that is made starts with an idea. For thi 
project, the idea was to make a Valentine 1 s Day Animation. 
You should be able to sum up an idea in a sentence. This i 
called the logline. 

Logline. 

A Valentine for Miss Kitty from Little Bear. 
Next, an outline, or treatment should be written. 
Treatment : 

Miss Kitty sits waving her tail. Miss Kitty thinks about 
her friend, Little Bear. Little Bear has a Valentine for 
Miss Kitty. Little Bear takes the Valentine to Miss Kitty. 

From the treatment, a narrative script can be written. 

Script: 

INT. DAY 

MISS KITTY sits waving her tail. 

Miss Kitty thinks about her friend, LITTLE BEAR. 
Miss Kitty f s thoughts turn to Love. 

Little Bear has a Valentine for Miss Kitty. 
Little Bear's thoughts turn to Love. 

Little Bear takes the Valentine to Miss Kitty. 
Little Bear and Miss Kitty Love each other. 

END. 
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Once the script has been finalized, make some quick 
thumbnail sketches to get an idea of how the animation will 
look visually. 

Thumbnails . 




Thumbnails should be drawn fast and rough. 
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Storyboarding . 



Storyboard artists take the script and the thumbnails and 
develop a storyboard. The storyboard is a series of static 
images which tell the whole story , similar to the way a 
comic book tells a story. In animation, this is where the 
shots and camera angles are decided on. 
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Miss Kitty 1 s thoughts turn to Love. 






Little Bear has a Valentine for Miss Kitty. Little Bear 1 s thoughts turn to Love. 



x. 





Little Bear takes the Valentine to Miss Kitty. 
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Little Bear and Miss Kitty love each other. 



Storyboard panels are usually pinned up on the wall so it 
is easy to see the whole story at a glance. Character 
design and color design are also done at this time. The 
characters developed during the thumbnails were used, and 
the default color palette in the Kolourpaint paint program 
was used. 
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Animatic or Leica-Reel. 

An animatic is a slide-show type of video, using panels 
from the storyboard as images. The animatic is used to time 
the animation, and may have a click-track added for timing 
purposes . 

Click-track. 

A click-track can be generated in the Audacity sound 
editor. Once generated, it can be exported as an Ogg Vorbis 
sound file and added to the animatic video. 

Music. 

Music can be generated using Lilypond which is a music 
notation engraving software that can also produce MIDI 
sound files. The MIDI sound files can be converted to Ogg 
Vorbis sound files with timidity. Essentially, you can have 
an entire computer-generated orchestra to play music for 
the animation. Lilypond' s user interface is a plain text 
file. It also generates Postscript and PDF music scores. 

This is an example of a simple Lilypond file: 

\version "2.12.1" 
% cMa jorScale . ly 

\header { title = "C Major Scale" 

composer = "S. Creamcheeze"} 

\score { 

\relative c' { 

\clef treble 

\key c \major 

\time 4/4 

\tempo 4=120 

c4defgabc} 
\midi { } % this line must be within the score{} block 
\ layout { } 

} 



Creative Commons Attribution Share-Alike 3.0 United States License 



The Valentine's Day Animation by Suzie Creamcheeze - page 22 

This is a sample of what the PDF score looks like. 

C Major Scale 

S, Creamcheeze 

4— J - 120 , , i i 



The default instrument for a Lilypond file is the Acoustic 
Grand Piano. It is nice to have a piano in the studio. 

Dialog. 

Recorded dialog can be edited with Audacity, and added to 
the sound track. Since animators need recorded dialog in 
order to animate lip-sync , dialog is usually recorded 
during the pre-production phase. 

Although the original Valentine 's Day Animation was a 
silent video , how to add a soundtrack to a video will be 
covered in the Post-Production section of this handbook. 
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Production 

Animation. 

First I draw the animation with a graphite pencil, and 
punched paper , at my Animation Desk (with rotating 
Animation Disk and Pegbar) . 

In this limited animation, I only draw the minimal number 
of drawings needed to make some movement. Parts of the 
animation that don f t move are called holds. 

There are several techniques used to animate. I used a 
combination of the straight-ahead and the pose-to-pose 
methods. Here are the 41 drawings I used to make the 
animation. 



Drawing No. 1 will also serve as a background. 

(L.S. Miss Kitty) 




Creative Commons Attribution Share-Alike 3.0 United States License 



The Valentine's Day Animation by Suzie Creamcheeze - page 24 

Drawing No. 2 




2 



i 



Drawing No. 3 
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Drawing No. 4 




Drawing No. 5 
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Drawing No. 6 




Drawing No. 7 




- page 26 



6 
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Drawing No. 8 




Drawing No. 9 




9 



t 
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Drawing No. 10 (Trace No. 8) 
• • • g 




Drawing No. 11 (Trace No. 7) 
• # • 
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Drawing No. 12 (Trace No. 6) 




Drawing No. 13 (Trace No. 5) 
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Drawing No. 14 (Trace No. 4) 




Drawing No. 15 (Trace No. 3) 
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Drawing No. 16 (Trace No. 2) 



2 




Drawing No. 1 is also Drawing No. 17 , which completes the 
cycle of Miss Kitty f s tail waving. As I mentioned at the 
start, Drawing No. 1, with the tail removed, is also used 
as a background for drawings 2 through 9 . During the 
compositing phase of animation, parts of these drawings 
will be made transparent, and will be layered, one on top 
of the other to create individual frames. 

Another thing to note is that the completed drawings of the 
tail waving cycle will be used as backgrounds for animation 
in a later part of the animation, so when something new 
begins to move, the thing that was previously moving 
continues to move in the background. 

All these parts of the animation are kept in order by use 
of an exposure sheet. The exposure sheet shows which 
drawings are on which layer in each individual frame. The 
only difference is that instead of using a movie camera and 
painted eels, we use the computer and graphics software. 
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Continuing with the animation drawings . . . 

Drawing No. 18 (begin thought bubble) 
m m m 



o 



Drawing No. 19 
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Drawing No. 2 0 




Drawing No. 21 (begin heart) 



v 
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Drawing No. 22 
* a a 



Drawing No. 23 



^4 



9 
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Drawing No. 24 

m a m 29 



O 



Drawing No. 25 



5* 
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Drawing No. 2 6 



re- 
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Drawing No. 2 8 (background) 
• • • 




Drawing No. 2 9 (L. S. begin walk) 




KL 
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Drawing No. 30 
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Drawing No. 32 
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Drawing No. 34 
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Drawing No. 36 (L.S. Miss Kitty and Little Bear) 




Drawing No. 37 (begin two hearts) 



0 
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Drawing No. 38 



• • J 

0 



Drawing No. 39 
# # • k 
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Drawing No. 4 0 (hearts collide) 



cS9 



Drawing No. 41 (resize this heart in computer) 

• • • n 



o 
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Inking. 

Before the drawings can be scanned into the computer , they 
must be inked with a black ink pen. It is much faster to 
ink the drawings before they are scanned. Be careful and 
close all lines. The inked lines will be used to contain 
the colors when the drawings are painted with the Fill Tool 
in Kolourpaint . 

Scanner and XSane. 

The flatbed scanner should be compatible with GNU/Linux. 
XSane is the software program that is used with the scanner 
to scan each drawing into the computer. 
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Scanning drawings. 

The drawings were scanned into the computer using a flatbed 
scanner as Line Art at 75 dpi. The images were saved as the 
default PNM files (portable any map file format). 



File Preferences View Window Help 



1 


.■■\ 

V 




Viewer 



/horne/suzie/lOOLpnm 



+1 



Type by ext 



Lineart 



75 



640+882*1 (68.9 KB) 



Scan 



21,80 cm x 29.90 cm 



Qcancei 



In the above screenshot, I f ve changed /home/suzie/out .pnm 
to /home/suzie/1001 .pnm. The step increment is +1. That way 
the first drawing will be numbered 1001 .pnm and each 
drawing after that will be numbered in sequence to 
1041 .pnm. The output will be Lineart at 75 dpi. When I have 
the drawing properly aligned in the scanner, I press Scan 
and the drawing is scanned into the computer. I repeat that 
for each drawing. 



Once the images are on the computer, I save them in an 
original image directory, and make working copies of them 
in another working directory. 



HINT: 

Keep everything organized in directories on the computer 



■ 
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I make a lot of mistakes, so having an untouched original 
image of each drawing is nice. All I have to do is copy the 
drawing image from the originals directory to my working 
directory and fix my mistakes. 

Exposure sheet. 

Once all the drawings have been scanned into the computer , 
each frame of the video must be layered with the proper 
background drawing, and animation drawings on top, in the 
proper order. This is where the exposure sheet comes in 
handy . 

I used a plain text editor to slug the exposure sheet. 



Image 


Layer-3 


Layer- 2 


Layer- 1 


BG 


Notes 


G001 








0001 


First Drawing 


0002 






0002 


0001a 


1001a = Cat w/ No tail 


0003 






0003 


1 


tail movmnt 


0004 






0004 


1 


tail movmnt 


0005 






0005 


1 


tail movmnt 


0006 






0006 


1 


tail movmnt 


0007 






0007 


1 


tail movmnt 


0008 






0008 


1 


tail movmnt 


0009 






0009 


1 


tail movmnt 



Image 0001 is lOOl.pnm in the working directory. It needs 
to be cleaned up a little bit. It looks like I forgot to 
make sure that the glass on the flatbed scanner was clean 
before I used it. I can clean it up using Kolourpaint. 

After I f ve cleaned it up in Kolourpaint, I'll paint it with 
the fill tool, and save it. 1 1 11 also save it as 1001a. png. 
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1001a. png will be used as the background for image 0002 
through 0009 according to the exposure sheet. Images 0010 
through 0016 will be copied from 0002 through 0008 in 
reverse order. Thus the tail will wave back and forth. 



0010 








/v /v /v o 

0008 


cp 0008 0010 


0011 








0007 


cp 0007 0011 


0012 








0006 


cp 0006 0012 


0013 








0005 


yy yy yy i— W yv -i 

cp 0005 0013 


0014 








0004 


cp 0004 0014 


0015 








0003 


cp 0003 0015 


0016 








0002 


. y\ y\ y\ '— % /\ />. 1 y -1 

cp 0002 0016 


0017 






0017 
thot 


0001 
tail 


0017=thot bubble 


0018 






0018 

■ i j_ 

thot 


0002 
tail 




0019 






0019 
thot 


0003 
tail 




0020 






0020a 
thot+bea r 


0004 
tail 


0020a=thot bbl + bear 


0021 




0021 
heart 




0005 


0021=lst heart 
tail 


0022 




0022 
hea rt 




0006 


tail 


0023 




0023 
hea rt 




0007 


tail 


0024 




0024 
hea rt 




0008 


tail 


0025 




0025 
hea rt 




0009 


tail 
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Referring to the exposure sheet , the sequence after the 
tail waving is the thot bubble sequence. The completed tail 
waving images will be used as a background, and the new 
animation drawings will be layered on top of them. Two 
movements will take place at the same time. 

After the thot bubble sequence is done, a heart moves up 
the frame while the tail is moving, so the frames with the 
moving tail and thot bubble are used as the background. 
Image 0026 is the last heart with moving tail and thot 
bubble background. 



0026 




0026 
hea rt 


0020a 
thot+bea r 


0008 
tail 


last heart + "Last tail 


0027 








0027 


CU of Little Bear - save 


0028 








0028 


lasso + mv hearts - save 


0029 








0029 


mv hearts - save as 0030 


0030 








0030 


mv hearts - save as 0031 


0031 








0031 


mv hearts 


0032 




0032 
bea r 


bo rde r 


calenda r 


bear walk 


0033 




0033 


1 


1 


bear walk 


0034 




0034 


1 


1 


bear walk 



The next shot is a closeup of Little Bear. I use the 
Kolourpaint graphics program to do some animation in the 
next few frames. I used the lasso tool to move the hearts. 

Image 0032 starts the walk. Note that the calendar drawing 
is used as a background. The calendar drawing was Drawing 
No. 28 scanned into the computer, and saved as 1028. pnm. 
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The border drawing was made in the computer , from Drawing 
No. 1 by erasing everything inside the border and saving it 
to a new file. 



The walk goes from Image 0032 to 0038. 



0035 




0035 


1 


i 


bear walk 


0036 




0036 


1 


i 


bear walk 


0037 




0037 


1 


i 


bear walk 


0038 




0038 


border 


calendar 


bear walk 


0039 




0039 
hearts 


0039a 
bear 


0001 
cat 




moving hearts shot 
cat with tail BG 




0040 




0040 


j 


0002 




hearts start 



0041 




0041 


j 


0003 







0042 




0042 


j 


0004 







0043 




0043 


j 


0005 




hearts touch 




0044 




0044 


j 


0006 


one big heart 


0044 




0044 




0006 


one big heart 


0045 




0045 




0007 


bigger heart 


0046 




0046 




0008 


I Love You heart 


0047 




0047 




0009 


i 


0048 




0047 




0008 


i 












i 


0064 




0047 


bear 


0008 


I Love You heart 



The final hearts were created in Kolourpaint using the 
selection tool, and the resize tool. Drawings were layered 
as indicated in the exposure sheet. Images 0048 through 
0064 are holds. 
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The exposure sheet is my guide to how all the scanned 
drawings will fit together to make the video. It is very 
important to slug the exposure sheet when working. That 
means to keep it up-to-date with any changes that are made. 
If I don f t keep it up-to-date, it is very easy to lose 
track of where I am, and which drawings I need to use in 
each frame. This is why I use a plain text editor to make 
my exposure sheet. Making changes is relatively easy. 

At this point, all the drawings have been scanned into the 
computer, and are in a directory, waiting to be made into 
an animated short. This will be done the old fashioned way, 
frame by frame. Before computers, animation studios used a 
rostrum camera to take a picture of each frame. Each frame 
had a background and one or more inked and painted eels 
registered on top. 

Each of my drawings is inked by hand before it 1 s scanned 
into the computer, so most of the inking has already been 
done. Some of the drawings will be backgrounds, and others 
will have transparent parts, so the background can show 
through when the drawings are layered on top of each other. 

Painting the drawings. 

I use a simple paint program called Kolourpaint to paint 
the eels. In this case, the eels aren f t made of celluloid 
or acetate, but are transparent layers in The Gimp 
(GNU/Graphic Image Manipulation Program) . 

It is much easier to paint the eels before I work with them 
in The Gimp. To do this, I open the PNM image from the 
scanner in Kolourpaint and save it as a PNG image. So my 
original images are PNM files. A copy of each PNM is saved 
as a PNG file from Kolourpaint. 
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It sounds confusing, but in a way, it helps keep things 
organized. I simply delete the PNM file in my working 
directory, once I convert it to a PNG file. After I paint 
the PNG file, I delete the PNM file. Finished frames are 
all PNG files at this point in time. 

Frame number one is Drawing No. 1, which was saved as 
1001. pnm. Open 1001. pnm in Kolourpaint, clean it up, and 
save it as 1001. png. Use the fill tool to color it. If any 
of the colors bleed from a selected area, you need to close 
an inked line somewhere around that area. Use the zoom tool 
if you need a closer look at the line. When done, the first 
frame is ready to be put in the directory you f ve created to 
hold finished frames. 




1001 .png 

Don f t worry about cropping it yet. That will be easier to 
do later when all the frames have been finished, using a 
script that processes all the frames in a batch. 
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Open 1001. png and save it as 1001a. png. This will be the 
background for the moving tail. Use the eraser tool to 
carefully erase the tail from the body of the cat in 
1001a .png. Save and close this drawing. 




1001a. png 



Next open 1002. pnm in Kolourpaint and clean it up. Save it 
as 1002. png. This image 1 s background will be made 
transparent, so it can be layered on top of 1001a .png. This 
is the first movement of the tail. 
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Painting and layering frames. 

This is how I do it, step-by-step: 

Start Kolourpaint 

File > Open > lOOl.pnm 
File > Save As > 1001. png 

Clean-up 1001. png using the eraser tool 
Paint 1001. png using the fill tool 

File > Save As > 1001a. png 
File > Save > 1001. png 
File > Close 



• • • 




1001. png 
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File > Open > 1001a. png 

Erase tail and touch up color where tail was 
File > Save 
File > Close 
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File > Open > drawing02 . pnm 

File > Save As > 1002. png 

Clean-up 1002. png using the eraser tool 

Paint closed sections of tail using the fill tool 

File > Save 

File > Close (1002. png) 




1002 .png 
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Open The Gimp 
File > Open > 1001a. png 
File > Open > 1002. png 
Select 1002 .png 

Layer > Transparency > Add Alpha Channel 
Tools > Selections Tools > By Color Select 
Click on white background 

Ctrl-X (Background changes to checkerboard pattern) 
File > Save 
Edit > Copy 
Select 1001a. png 

Edit > Paste As > New Layer 
Layer > Merge Down 
Save As 10 02. png 




1002 .png 
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Finally, touch up the colors where the tail meets the body 
of the cat in Kolourpaint and Save. Frame 1002.png is 
finished and can be placed in the directory that you keep 
finished frames. 




Images 0003 through 0009 are done exactly like Image 0002 
to get a complete tail waving cycle. As each frame is 
finished, put it in the finished directory. Using 
directories to organize the work is an easy way to keep 
track of the animation in progress. 



On the following page is a montage of the first 16 finished 
frames of the animation. 
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If you want to see the first 16 frames animated , you can 

use the animate utility from ImageMagick. Change to the 

finished directory and enter the following command at the 
prompt : 



$ animate -delay 10 * .png 



The animate command works best with small numbers of 
images. It is great for doing small tests to see how an 
animated sequence works . 
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According to the exposure sheet, Image 0017 is the start of 
the thot bubble. However, while the thot bubble is forming, 
the tail continues to wave. Image 0001 is used as the 
background image. 

The best way to do this is one frame at a time. Only have 
the images for one frame at a time in the working 
directory. Copy 1001. png from the finished directory, and 
copy 1017. pnm from the originals directory, into the 
working directory. 

Open 1017 .pnm in Kolourpaint, clean it up, and save it as 
1017 .png. 



o 



1017 .png 
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Now I follow the procedure, outlined above , for layering 
1017.png on top of lOOl.png. After layering the images in 
The Gimp, the colors are touched-up in Kolourpaint and the 
final image is saved in the finished directory as 1017. png, 
and it looks like this: 

m m m i« 




1017 .png 

The same procedure is used for Image 0018 , with 10 18. png 
layered on top of 10 02. png; and 10 19. png layered on top of 
1003. png. 

* * ~m if • * • y 




1018. png 1019. png 
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Image 002 0 is saved as a middle layer image 1020a. png. It 
will be used as the second layer, which is a hold, when 
the hearts start moving in Image 0021. Meanwhile, the tail 
continues to wave in the background, so the proper order of 
images must be used for that. 




1020 .png 



Below are the three images used to create Image 0021. 




1021 .png 102 0a. png 1005 .png 
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1021. png 

Image 0026 is the last of the heart sequence. The tail 
background ends with 1008. png. 




1026 .png 
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In the last example , the key frames are shown. Images 0022 
through Image 0025 are inbetweens. Use the exposure sheet 

to keep track of which background images to use. 

Image 0027 is a Medium Shot of Little Bear. It just needs 
to be cleaned up and painted, then saved to the finished 
images directory. 

Image 0028 is 1027 . png with some of the animation done in 
Kolourpaint, using the lasso tool. 1027. png was saved as 
1028 .png. The lasso tool was used to move the hearts by 
surrounding them with the dotted line, then moving them 
slightly. Some anticipation was made by using the rotate 
tool. Likewise, 1027. png was saved as 1029 .png and the 
hearts were moved again using the lasso tool. 1029 .png was 
saved as 1030 .png, the hearts moved some more, and so on to 
1031 .png. 
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1029 .png 
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1031. png 

In that sequence , the computer was used to animate the 
hearts . 

Next is a Long Shot of Little Bear walking across the 
frame. The walk sequence is Image 0032 through Image 0038. 
The calendar drawing is used as the background. 




1028 .png 
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A simple border is the middle layer. This is created from 
1001. png by erasing everything inside and leaving just the 
border intact. 



V J 

border .png 

A Long Shot of Little Bear starting to walk is the top 
layer. A reference to where the calendar is located is 
indicated in this drawing. 




1029. png 
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After processing, the frame looks like this. 




1032 .png 

In an animated walk, this pose is known as the contact 
position. The four basic positions are contact, recoil, 
passing, and lift. These are repeated for each leg, for a 
total of eight drawings for a complete step. 





feb" 
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1032 .png 
1036 .png 



1033 .png 
1037 .png 



1034 .png 
1038. png 



1035 .png 
1039. png 
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Okay, so it looks like Little Bear stopped on the passing 
position, so 1039. png is a Long Shot of Miss Kitty (still 
waving her tail), and Little Bear in front of the calendar. 

The next sequence is more moving hearts. This is a 
Valentine f s Day Animation, after all. Refer to the exposure 
sheet to see which images go where in the layering scheme. 
The computer was used again to resize and move the hearts 
after the drawings ended. The moving tails are used as 
backgrounds until the large heart covers the tail. This is 
what the finished sequence looks like from 1040 .png to 
1047 .png. 









& 


<0M 


a * • 


i 





1040 .png 
1044 .png 



1041 .png 
1045 .png 



1042 .png 
1046 .png 



1043. png 
1047 .png 



The rest of the video is just a hold of 1047. png, 



The next thing to do is to put the video together, add 
sound, then upload it to a video sharing site, like 
YouTube . 
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Post-Production 

The first 26 frames are shot on 2s. (52 frames) 
The next 5 frames are shot on 4s. (20 frames) 
The next 7 frames are shot on 4s. (28 frames) 
The next 10 frames are shot on 4s. (40 frames) 
The final frames are shot on Is. (36 frames) 
17 6 frames total. 

24 frames per second. 
176 / 24 = 7.333 seconds. 

I use bash shell scripts to make all the needed frames for 
the video, from the images in the finished frames 
directory. The Valentine f s Day Animation is a limited 
animation, meaning that there are a lot of holds and the 

animated movement is minimal. A quality animation is shot 
on ones and twos. However, that requires a larger budget 
than I have. To shoot on ones means that each individual 
frame has one frame photographed on the film, then the next 
frame with some movement is set up and shot. To shoot on 
twos means that each individual frame has two frames 
photographed on the film, then the next frame with movement 
is set up and shot. Ones and twos produce a smooth 
animation. 

According to the director, the first 2 6 frames are supposed 
to be shot on 2s. That means to take 1001. png and shoot it 
twice on film, making the first two frames of the video. 
Next, take 1002 .png and shoot it twice on film, making the 
third and fourth frames of the video. This is done up to 
and including 1026 .png, making a total of 52 frames on the 
video. 52 frames is a little over 2 seconds running time at 
24 frames per second. 

The next 5 frames are shot on 4s, for a total of 20 frames. 
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To shoot on 4s means to photograph the same frame four 
times, before changing frames for another movement. The 
movement won't be quite as smooth , but it takes fewer 
drawings . 

After that, the next 7 frames are shot on 4s , for a total 
of 28 frames on the film. Then 10 frames are shot on 4s , 
for a total of 40 frames on film. The final frames are shot 
on Is for a total of 68 frames on film. All added up, there 
are 176 frames of animation on film. 176 frames divided by 
24 frames per second means the video will run about 7.3 
seconds . 

This animation studio doesn f t have a rostrum camera or any 
film for that matter. The computer will do this work for 
me . 

If I want to name all the files with a prefix of f a f . I can 
do this with a simple one-liner: 

$ n=1001; while [ $n -le 1048 ]; 

> do mv ${n}.png a${n} .png; 

> n=$(($n+l)); 

> done 

$ 

All the files in the directory should now have a prefix of 
the letter "a 1 : alOOl.png ... al048.png 

At this point in the project, I need to convert the PNG 
files to PPM files because the software used to compile the 
video needs PPM files as input. I can convert the PNG files 
to PPM files with Imagemagick 1 s convert utility. 

$ n=1001; while [ ${n} -le 1048 ]; do 

> convert a${n} .png a${n} .ppm 

> n=$( ($n+l) ) ; done 

$ 
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Now I can remove all the PNG files. 
$ rm * .png 

All the files in the finished directory should now be PPM 
files: alOOl.ppm ... al048.ppm 



The first bash shell script that I will use is called 
1 shotOn2s 1 . 

#!/bin/sh 

if [ $# -ne 6 ] 

then 

echo "Usage: "basename $CT reps file strtNo endNo newFile outlmgStrtNo" ; 
exit 1 

fi 

revs=$l 
rev_count=l 
out_img_count=$ 6 

#echo -e "Multiplying images \c" 
echo "Multiplying images \c" 
while [ $rev_count -le $revs ] ; do 
for s in "seq $3 $4"; do 
for i in "seq 1 2"; do 

#echo -e ".\c" #make a dot for each image created 
echo ".\c" #make a dot for each image created 

val=$(printf "%04d" $ {out_img_count} ) #pad the file number with zeros 
cp $2${s}.ppm $5${val}.ppm 
out_img_count=" expr $out_img_count + " 1" " 
done 
done 

rev_count= v expr $rev_count + " 1" " #increment counter 
done 

nimages=" expr $out_img_count - " 1" " #display total number of images 
nimages=$ ( ( $nimages - $6 + 1)) 
echo "" 

echo "${nimages} images were produced" 
echo "Done!" 
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Here 1 s how it works . 

shot0n2s reps file strtNo endNo newFile outlmgStrtNo 

1. 2. 3. 4. 5. 6. 7. 

1. the name of the script: shot0n2s 

2. number of repetitions: 1 

3. file name : a 

4. start number: 1001 

5. end number: 1026 

6. new file name: z 

7. out image start number: 2000 

The command is run in the directory where the files are 
located, and it looks like this: 

$ shotOn2s 1 a 1001 1026 z 2001 

$ Is a???? .ppm 

a2001 .ppm 



a2052 .ppm 



Next I need a script that will shoot frames on 4s. It is 
called shot0n4s, and it looks a lot like the shot0n2s 
script, except this one shoots the frames on 4s. 
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#!/bin/sh 

if [ $# -ne 6 ] 

then 

echo "Usage: "basename $0" reps file strtNo endNo newFileName outlmgStrtNo" ; 
exit 1 

fi 

revs=$l 

rev_count=l 

out_img_count=$6 

#echo -e "Multiplying images \c" 
echo "Multiplying images \c" 
while [ $rev_count -le $revs ] ; do 
for s in "seq $3 $4"; do 
for i in "seq 1 4"; do 

#echo -e ".\c" #make a dot for each image created 
echo ".\c" #make a dot for each image created 

val=$(printf "%04d" $ {out_img_count} ) #pad the file number with zeros 
cp $2${s}.ppm $5${val}.ppm 
out_img_count=" expr $out_img_count + " 1" " 
done 
done 

rev_count= v expr $rev_count + " 1" " #increment counter 
done 

nimages="expr $out_img_count - "i H " #display total number of images 
nimages=$ ( ( $nimages - $6 + 1)) 
echo "" 

echo "${nimages} images were produced" 
echo "Done!" 

Here are the commands for it: 

$ shotOn4s 1 a 1027 1031 z 2053 
$ shotOn4s 1 a 1032 1037 z 2073 
$ shotOn4s 1 a 1038 1047 z 2100 

I use a hand-held calculator to figure out the range of 
file numbers in each command. I also look at the files in 
the directory with Is to check the file numbers that have 
been created. 

$ Is a???? .ppm 



The last script needed will shoot on ones. Since this 
script just duplicates the last file, I call it 
duplicateFile . 
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#!/bin/bash 

if [ $# -ne 4 ] 

then 

echo "Usage: N basename $0 N beginrange endrange filename duplicate"; 
exit 1 

fi 

let num=$l # $1 is beginning of range 

while [ ${num} -le $2 ] # $2 is end of range 

do 

cp $3 $4${num}.ppm # $3 is filename, $4 is duplicate 
num=$( ($num+l) ) 

done 

$ duplicateFile 2140 2176 zl048.png z 
Cropping. 

The next step is to crop all the images. First, make a 
directory to put all the l a l files in, and move them there. 
That should leave 176 'z 1 files in the directory. 

ImageMagick is used to crop all the images. Cropping is 
calculated from the upper left hand corner. The convert 
utility is used. I use trial and error to figure out 
exactly how much to crop, and what the geometry for 
cropping is. 

I use identify to find out how big the image is. 
$ identify zlOOl .ppm 

zlOOl.ppm PNM 882x640 882x640+0+0 8-bit DirectClass 1.615mb 

I use convert to try different geometries. 

$ convert -crop 640x480+150+100 zlOOl.ppm test. ppm 

I use display to see the results. 

$ display test. ppm 

When I get the image cropped exactly where I want it, I use 
convert to crop all the images at once. 
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$ n=2001; while [ ${n} -le 2176 ]; do 

> convert -crop 640x480+150+100 z${n} .ppm z${n} .ppm 

> n=$( ($n+l) ) ; done 

$ 

Titles and Credits. 

Once all the images have been generated and cropped, I need 
to make titles and credits. I use Kolourpaint to do this. I 
need a blank black 640x480 image, a black 640x480 image 
with the title, and a black 640x480 image with the credits. 

Once I f ve created the blank black 64 0x4 80 image, I save it 
and also Save As the title and credits images as well. Then 

1 can open the title image, add text, and do the same with 
the credits. I f ve also created white title and credits 
images with black text, then inverted them to white text on 
black with the negate script: 

#! /bin/bash 

if [ $# -ne 2 ] 

then 

echo "Usage: basename $0" f ile2invert . ext invertedFile . ext " ; exit 1 
fi 

convert -negate $1 $2 

The blank black image will be used as a film leader. I use 
the duplicateFile script to generate 1 second of film 
leader, or 24 frames. This is why my numbering starts at 

2 001, so I have some room at the beginning for leader and 
title. I also use the blank black image at the very end of 
the film as a tail after the credits. This what the 
beginning of the video will look like: 



24 Blank Black Frames - Leader 

24 Title Frames - Fade-in 

4 8 Title Frames — Hold 

24 Title Frames - Fade-Out 

24 Blank Black Frames — Transition 
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Fade-in and Fade-out. 

I have a script for fade-in and fade-out. 

#! /bin/bash 

########################################################################### 
#name: fade 
#date: 2008-06-20 

########################################################################### 

if [ $# -ne 3 ] 

then 

echo "Usage: v basename $0" in | out filename f ileNumber" ; exit 1 

fi 

if [ $1 = "in" ] 

then 

num=$3 

count=l 

while [ $count -le 25 ] 
do 

f adein=$ ( ( $count*4 ) ) 

mogrify $2$num.ppm -modulate $fadein $2$num.ppm 
count=$ ( ( $count+l ) ) 
num=$ ( ($num+l) ) 

done 
fi 

if [ $1 = "out" ] 

then 

num=$3 

count=l 

while [ $count -le 24 ] 
do 

f adeout=$ ( ( $count*4 ) ) 

mogrify $2$num.ppm -modulate $fadeout $2$num.ppm 
count=$ ( ( $count+l ) ) 
num=$ ( ( $num- 1 ) ) 

done 
fi 

ImageMagick 1 s mogrify utility is used for the fade script. 
If you fade in, start from the beginning number. If you 
fade out, start at the end number. This fades over 24 
frames either way. So the fade will take one second, in or 
out . 
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$ fade in image 1001 
$ fade out image 1024 

In order to have complete control over every frame in the 
video, I like to organize everything by with directories. 
Even though the titles and credits consist of only three 
images, those three images are doing holds, fade-ins and 
fade-outs. I make a directory to keep track of the total 
number of frames. 



$ mkdir OOleader ; cp blank. ppm OOleader 

$ mkdir 01 fade-in ; cp title .ppm 01 fade-in 

$ mkdir 02title ; cp title .ppm 02title 

$ mkdir 03 fade-out ; cp title .ppm 03 fade-out 

$ mkdir 04b lank ; cp blank. ppm 04b lank 

$ mkdir 05video 

$ mkdir 06blank ; cp blank. ppm 06blank 
$ mkdir 07 fade-in ; cp credit .ppm 07 fade-in 
$ mkdir 08credits ; cp credit .ppm 08credits 
$ mkdir 09 fade-out ; cp credit .ppm 09 fade-out 
$ mkdir lOtail ; cp blank. ppm lOtail 

Copy blank .ppm to OOleader, 04blank, 06blank, and lOtail. 
Copy title. ppm to Olfade-in, 02title, and 03fade-out. 
Copy credit. ppm to 07fade-in, 08credits, and 09fade-out. 

Use duplicateFile to make the needed number of frames in 
each directory, then I use the fade script to fade-in or 
fade-out titles and credits. 



Do a little arithmetic to figure out what the starting 
number will be. The video starts at 2001 and there will be 
6 seconds of title. 6X24=144. 2000-144=1856. Change to the 
OOleader directory, and duplicate 24 blank frames. 



$ cd OOleader 

$ duplicateFile 1856 1880 blank. ppm z 
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$ rm blank .ppm 

Change to Olfade-in and duplicate title. ppm 24 times, then 
use fade with the beginning number. 

$ cd . ./Olfade-in 

$ duplicateFile 1881 1904 title. ppm z 
$ fade in z 1881 
$ rm title .ppm 

Did it work? Use animate to check it out. Remember, animate 
works best with a small number of files. 

$ animate -delay 4 z????.ppm 

Change to 02title and duplicate title. ppm 4 8 times. 

$ cd . ./02title 

$ duplicateFile 1905 1952 title. ppm z 
$ rm title .ppm 

Change to 03fade-out and duplicate title. ppm 24 times, then 
use fade to fade-out. With fade-out, use the end number. 

$ cd . ./ 03 fade-out 

$ duplicateFile 1953 1976 title. ppm z 
$ fade out z 1976 
$ rm title .ppm 

Change to 04blank and duplicate blank .ppm 24 times. 

$ cd . ./04b lank 

$ duplicateFile 1977 2000 blank. ppm z 
$ rm blank. ppm 
$ cd . . 

The leader, and titles with fade-in and fade-out are done. 
Copy all the frames of the animation to 05video and then 
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start on the credits. Change to the 06blank directory, and 
duplicate 24 blank frames. 

$ cd 06b lank 

$ duplicateFile 2177 2200 blank. ppm z 
$ rm blank. ppm 

Change to 07 fade-in and duplicate credit. ppm 24 times, then 
use fade with the beginning number. 

$ cd . ./ 07 fade-in 

$ duplicateFile 2201 2224 credit .ppm z 
$ fade in z 2201 
$ rm credit .ppm 

Change to 08credit and duplicate credit. ppm 4 8 times. 

$ cd . ./08credit 

$ duplicateFile 2225 2248 credit .ppm z 
$ rm credit .ppm 

Change to lOfade-out and duplicate credit. ppm 24 times, 
then use fade to fade-out. With fade-out, use the end 
number . 

$ cd . ./09 fade-out 

$ duplicateFile 2249 2272 credit .ppm z 
$ fade out z 2272 
$ rm credit .ppm 

Change to lOblank and duplicate blank .ppm 24 times. 

$ cd . ./10b lank 

$ duplicateFile 2273 2296 blank. ppm z 
$ rm blank. ppm 
$ cd . . 
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Compiling the video. 

In order for all of this work to make sense, it needs to be 
compiled into a video that can be uploaded to a video 
sharing site and shared with the whole world. The tool used 
to compile the video is called mpeg2encode. This is the 
same tool that ImageMagick uses to compile a video, using 
the convert utility. The thing is, ImageMagick is so slow. 
It's easier, but it f s slow. Compiling a video is very CPU 
intensive. It can take a long time on an old computer. If 
the video is long, consider compiling smaller sections 
which can later be joined together to make the final video. 

mpeg2encode uses a parameter file called mpeg2encode .par . 

There is a script that can be used to generate the 
parameter file. The generated parameter file sometimes 
needs a little tweaking before it is used, but the savings 
in compile time is worth it. 

mpeg2encode can be found at this site: 

http ; / /www.mpeq . orq/MPEG/video/mssq-f ree-mpeq-sof tware . html 

The script that generates the parameter file is here: 

http: //astro. uchicago.edu/cosmus/tech/utils/mpegmakinq/make_mpeq2encode_par file 

Before using make_mpeg2encode_parf ile with mpeg2encode, all 

the video files that are going to be compiled into a video 
should be in the same directory. At this point, the 
directory used for finished frames shouldn f t have any PPM 
files in it, so why not use it? Copy the frames from each 
of the directories to this directory. 

$ cp 00 leader /* .ppm . 
$ cp 01 fade-in/* .ppm . 
£ • • • 

y ... 

$ cp lOtail/* .ppm . 
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All the finished frames should be in this directory, from 
zl856.ppm to z2320.ppm. Run the script to generate the 
parameter file. 

$ make _mpeg2encode_par file * .ppm 

make_mpeg2encode_parf ile : writing mpeg2encode . par . 

The mpeg2encode .par file sometimes needs some editing. Make 
sure the following lines are good. 



z%04d /***** NAME OF SOURCE FILES *****/ 

2 /* input picture file format: 2=*.ppm */ 

4 65 /* number of frames */ 

1856 /***** NUMBER OF FIRST FRAME *****/ 

640 /* horizontal_size */ 

480 /* vertical_size */ 

2 /* video format: 2=NTSC */ 



All the rest of the stuff can be left default. Now compile 
the video: 

$ mpeg2encode mpeg2encode .par video .mpg 

Output from my computer looks similar to this: 

Encoding frame 0 

vbv_delay overflow: 125356 

Encoding frame 1 

vbv_delay overflow: 12 6130 

Encoding frame 2 
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Just ignore the overflow or underflow stuff. When the last 
frame has been compiled, you 1 11 have video. mpg on your 
computer . 

A little script called movieplayer that uses mplayer to 
play movies : 

#! /bin/bash 

if [ $# -ne 1 ] 

then 

echo "Usage: "basename $(T movie .mov " ; exit 1 

fi 

#mplayer -vo xll $1 

mplayer $1 -framedrop -ao sdl -cache 8192 -vo xll #-x 720 -y 480 

$ movieplayer video .mpg 
I also use mpeg_play to watch MPEG videos. 

Adding Sound to the Video. 

If Walt Disney and Ub Iwerks could make an animation with 
sound in 1928 , then it should be fairly simple to add sound 
to an animated video in the 21 st century. 

The original Valentine f s Day Animation was silent. Now a 
method to add sound to the video will be discussed. The 
first thing to make is the soundtrack. I f m going to use 
Lilypond to produce a MIDI file of some instrumental 
Acoustic Grand Piano music to go with the video. 

Lilypond is music notation engraver software. Its user 
interface is a plain text editor. Once the music source 
code has been typed into the editor and saved as a lilypond 
1 .ly 1 file, it can be compiled to produce a MIDI file, a 
Postscript file, and a PDF file. It is the MIDI file that 
we 1 re interested in. The MIDI file can be converted to an 
Ogg Vorbis audio file with the timidity program. 
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The Lilypond file for the video. 



\version "2 . 12 . 1" 

\header { title = "Valentine's Day Animation" 
composer = "Suzie Creamcheeze"} 

\score { 

\relative c 1 { 
\clef treble 
\key c \major 
\time 4/4 
\tempo 4=240 
c4 d e f | % 1 
g4 f e d~ | % 2 
d2. c4 | % 3 
d4 e f g~ | % 4 
g2. r4 | % 5 
c,4 d e f | % 6 
g4 f e d~ | % 7 
d2. c4 | % 8 
d4 e d c | % 9 
\bar "| ." 

} 

\midi { } 
\layout { } 



Compile the Lilypond source file: 



$ lilypond valDayAni.ly 



Lilypond will produce valDayAni . midi, valDayAni.ps, and 
valDayAni.pdf. This what valDayAni.pdf looks like: 



Valentine's Day Animation 



Suzie Creamclieese 



= 240 



JJ JJ l J J JjjJ. jljj J-UJ-^Hr-J JJJ JJ JJJ^JJJ^I 
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As previously mentioned, the MIDI file can be converted 
into an Ogg Vorbis audio file with timidity. 

$ timidity -Ov valDayAni .midi 

valDayAni .ogg will be produced. This file can be edited 
with Audacity for the video. I use Audacity to generate 
silence for 6 seconds at the beginning of the video, and 
also to generate silence from the end of the music to the 
end of the length of the video. Then I export the finished 
file as an Ogg Vorbis audio file. 

Once the audio file has been edited, I attach it to the 
video with this script, called addAudio . 

#! /bin/bash 

if [ $# -ne 3 ] 

then 

echo "Usage: s basename $0" audio .ogg videoln.mpg videoOut .mpg" ; 
exit 1 

fi 

# $1 = audio file input 

# $2 = silent video input 

# $3 = sound video output 
ffmpeg -i $1 -s 640x480 -i $2 $3 

This is how it is used: 

$ addAudio valDayAni .ogg video .mpg valDayAni .mpg 
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Upload Video to YouTube. 

Once sound has been added to the video, it should be ready 
to upload it to a video sharing site, such as YouTube. 
These are step-by-step instructions for doing just that. 

You need an Internet connection and a Web Browser that 
supports the Adobe Flash Player Plugin. I f m using Firefox. 

1. Open http : / / www . youtube . com/ 

2. Click Upload > Upload Video File 

3 . Login with Username and Password 

4. Click the Browse button to Select a Video to Upload 

Select the video on the hard drive 
Click the Upload Video button 

5. Fill out the information for the video 

Title: title of the video 

Description: describe the video 

Tags: enter tags so people can find the video 

Category: Film & Animation 

Privacy: share with the world 

6. Click Save Changes 

As soon as the video is processed by YouTube, it will be 
available for others to watch: 

http : / /www . youtube . com/watch ?v=N3 i2 00 j AOAo 
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Software used in this project. 

GNU/Linux 
XSane 

Kolourpaint 
The Gimp 
bash shell 

ImageMagick utilities: 

animate 

convert 

display 

identify 

mogrif y 
Lilypond 
Timidity 
Audacity 
Mplayer 
f fmpeg 
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This is a book which documents the making of an animated 
short using a combination of traditional 2D animation 
studio equipment and computer hardware and software. 

The traditional animation studio equipment consists of an 
adjustable home-made animation desk with an underlit 
rotating animation disk that has a 3 -peg peg- bar fixed to 
it ? pencils f erasers f ink pens f and standard copy paper 
punched with a 3- hole office punch. 

The computer hardware and software consists of an old PC 
running GNU/ Linux and loaded with Free Open Source 
Software r such as The Gimp f Ima^^Ma^ick f IJJ^ypond f 
Audacity, Ko^Louxpaint f Xsane f ffmpeg f and the bash shell. 
In addition, a flatbed scanner is used to transfer the 
drawings on paper into the computer for further 
processing. 

The example animation project in the book is created step- 
by-step, from idea to finished animation which is made 
into a video with a soundtrack which can be uploaded to 
YouJTube or another video sharing site. 

Released under a Creative Commons Attribution Share -Alike 
3.0 United States License. 
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